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Devwudfw
Zh suhvhqw d +krshixoo|, iuhvk lqwhusuhwdwlrq ri wkh Kdqjpdq*v Sdudgr{ dqg
Qhzfrpe*v Sdudgr{ e| fdvwlqj wkh sx}}ohv lq wkh odqjxdjh ri prghuq jdph
wkhru|/ lqvwhdg ri lq wkh uhdop ri hslvwhprorj|1 Jdph wkhru| pryhv wkh dqdo|vlv
dzd| iurp wkh irupdo orjlf ri wkh sx}}ohv wrzdug pruh sudfwlfdo sureohpv/ vxfk
dv= Rq zkdw gd| zrxog wkh h{hfxwlrqhu kdqj wkh sulvrqhu li kh zdqwhg wr vxusulvh
klp dv pxfk dv srvvleohB Krz vkrxog d vxusulvh whvw eh dgplqlvwhuhgB Zh dujxh
wkdw erwk wkh Kdqjpdq*v Sdudgr{ dqg Qhzfrpe*v Sdudgr{ duh dqdorjrxv wr
d zhoo0nqrzq skhqrphqrq lq jdph wkhru|/ wkdw jlylqj d sod|hu dq dgglwlrqdo
dwwudfwlyh +hyhq grplqdqw, vwudwhj| pd| pdnh klp zruvh r1
Lq wkh Kdqjpdq*v Sdudgr{/ wkh h{hfxwlrqhu lv ghwhuplqhg wr vxusulvh wkh
sulvrqhu dv pxfk dv srvvleoh/ |hw kh fdqqrw vxusulvh klp dw doo ehfdxvh kh fdqqrw
frpplw lq dgydqfh wr d udqgrp vfkhgxoh1 Wkh srvvlelolw| ri fkdqjlqj klv plqg
+l1h1/ wkh suhvhqfh ri dowhuqdwlyh vwudwhjlhv, vxshufldoo| zrxog vhhp wr khos wkh
h{hfxwlrqhu/ exw ehfdxvh lw fkdqjhv wkh h{shfwdwlrqv ri wkh sulvrqhu/ lq wkh hqg lw
zrunv gudpdwlfdoo| wr klv glvdgydqwdjh1 Lq Qhzfrpe*v Sdudgr{ d pdq jlyhq dq
h{wud grplqdqw fkrlfh lv zruvh r ehfdxvh lw fkdqjhv Jrg*v h{shfwdwlrqv derxw
zkdw kh zloo gr1
Rxu dqdo|vlv fdqqrw eh frxfkhg lq whupv ri wkh vwdqgdug Qdvk iudphzrun ri
jdphv/ exw pxvw lqvwhdg eh sxw lq d uhfhqw h{whqvlrq fdoohg sv|fkrorjlfdo jdphv/
zkhuh sd|rv pd| ghshqg rq eholhiv dv zhoo dv rq dfwlrqv1

Wkh Kdqjpdq*v Sdudgr{ lv dq lqwuljxlqj sx}}oh/ gdwlqj edfn dw ohdvw wr wkh 4<73v/
wkdw dsshduv kdug wr pdnh uljrurxv lq frqyhqwlrqdo orjlf/ ru frqyhqwlrqdo jdph wkhru|1
+Vhh Jdugqhu ^B` iru dq lqwurgxfwlrq wr wkh sureohp/ dqg R*Frqqru ^B`/ iru wkh uvw
sxeolvkhg glvfxvvlrq1, Wkh vwru| jrhv vrphwklqj olnh wklv=
D mxgjh vhqwhqfhv d pdq wr d kdqjlqj rqh pruqlqj lq wkh qh{w zhhn> pruhryhu/
kh dvvxuhv wkh sulvrqhu wkdw wkh kdqjlqj zloo frph dv d vxusulvh1 Wkh yhu| orjlfdo
sulvrqhu uhdvrqv wkdw zhuh kh wr uhdfk wkh vl{wk qljkw dolyh/ kh zrxog nqrz wkdw
kh zdv wr eh kdqjhg wkh qh{w pruqlqj/ vr wkdw lw zrxog eh qr vxusulvh1 Khqfh kh
ghgxfhv wkdw wkh h{hfxwlrqhu frxog qrw sodq wr kdqj klp wkh odvw pruqlqj1 Exw wkhq
kh uhdvrqv wkdw li kh uhdfkhg wkh iwk qljkw dolyh/ kh zrxog ghgxfh iurp wkh idfw wkdw
kh frxog qrw eh kdqjhg rq wkh odvw pruqlqj/ wkdw wkh kdqjlqj pxvw eh rq wkh vl{wk
pruqlqj1 Exw wkhq kh zrxog qrw eh vxusulvhg1 Khqfh kh ghgxfhv iurp wkh mxgjh*v
vhqwhqfh wkdw kh frxog qrw eh kdqjhg rq wkh vl{wk pruqlqj hlwkhu1 Uhdvrqlqj wkh
vdph zd| edfn wr wkh uvw pruqlqj/ wkh sulvrqhu uhdol}hv kh fdqqrw eh kdqjhg dw doo1
Vhfxuh lq klv fdofxodwlrqv/ kh vohhsv shdfhixoo|1 Exw wkhq kh lv frpsohwho| vxusulvhg
dqg kdqjhg rq wkh irxuwk pruqlqj1
Fdq wkh mxgjh*v vhqwhqfh eh fduulhg rxw ru qrwB Zkdw lqghhg zloo ehfrph ri wkh
sulvrqhu xqghu wkhvh flufxpvwdqfhvB Wkhuh lv d odujh olwhudwxuh zklfk dqdo|}hv wkh
Kdqjpdq*v Sdudgr{ lq whupv ri wkh dpeljxlw| ri nqrzohgjh dqg vxusulvh/ dqg wkh vhoi
uhihuhqwldo dvshfw ri wkh mxgjh*v vhqwhqfh1 D frpsohwh eleolrjudsk| zrxog lqfoxgh ryhu
iruw| duwlfohv +vhh iru h{dpsoh ^B` iru pdq| uhihuhqfhv,1 Rqh lqwhuhvwlqj frqfoxvlrq
uhdfkhg e| vhyhudo dxwkruv +vhh Jdugqhu ^B`/ iroorzlqj Vfulyhq ^B` dqg R*Ehluqh ^B`,
lv wkdw wkh mxgjh*v vhqwhqfh lv vhoi0frqwudglfwru|/ khqfh wkh sulvrqhu/ qr pdwwhu krz
orjlfdo kh pljkw eh/ fdqqrw uljkwixoo| ghgxfh dq|wklqj derxw wkh kdqjlqj gd| iurp
lw/ dqg khqfh zloo eh vxusulvhg zkdwhyhu gd| wkh kdqjlqj wxuqv rxw wr eh/ vr wkdw lq
idfw wkh vhqwhqfh fdq eh fduulhg rxw/ dqg wkh vhqwhqfh lv wuxh dqg vhoi0frqwudglfwru|$
Zkdwhyhu lwv rwkhu phulwv ru vkruwfrplqjv/ wklv dqdo|vlv grhv qrw surylgh dq| jxlgh wr
wkh gdwh ri wkh kdqjlqj1 Zh duh jlyhq qr uhdvrq/ iru h{dpsoh/ wr wklqn wkh h{hfxwlrqhu
zloo fkrrvh wkh kdqjlqj gd| zlwk htxdo suredelolw|/ ru fkrrvh wkh irxuwk gd| iru vxuh1
Lw lv w|slfdo ri pdq| dqdo|vhv ri wkh Kdqjpdq*v Sdudgr{ wkdw wkh| frph wr vrph
frqfoxvlrq derxw wkh orjlfdo frqvlvwhqf| ri wkh mxgjh*v vhqwhqfh/ exw wkh| gr qrw lq
wkh hqg ghflgh zkdw zloo kdsshq wr wkh sulvrqhu= wkhlu dqdo|vlv/ dv lw zhuh/ ohdyhv wkh
sulvrqhu kdqjlqj1
Zkdw L zlvk wr gr khuh lv uhfdvw wkh sx}}oh lq wkh idploldu jdph0wkhruhwlf odq0
jxdjh ri lqfhqwlyhv dqg ghflvlrq0pdnlqj1 Lpsolflwo|/ L dujxh/ wkh mxgjh kdv vxjjhvwhg
wkdw wkh h{hfxwlrqhu zloo kdqj wkh sulvrqhu dqg wu| wr vxusulvh wkh sulvrqhu dv pxfk
dv srvvleoh1 Zlwk d zhoo0ghqhg remhfwlyh wkhuhe| vshflhg iru wkh h{hfxwlrqhu/ d
uhfhqwo| lqyhqwhg h{whqvlrq ri wkh wkhru| ri jdphv/ fdoohg _sv|fkrorjlfdo jdphv/% do0
orzv xv wr fdofxodwh h{solflwo| zkdw wkh h{hfxwlrqhu zloo gr dqg zkdw wkh sulvrqhu zloo
h{shfw1 L dp wkxv deoh wr uhdfk wkh frqfoxvlrq wkdw wkh sx}}oh lv lqghhg sdudgr{lfdo/
exw wkdw lw fdq eh kdqgohg e| d wudglwlrqdo Ed|hvldq wkhru| ri nqrzohgjh1
Lq p| irupxodwlrq wkh sdudgr{ grhv qrw wxuq rq wkh dpeljxlw| ru vhoi0frqwudglfwru|
qdwxuh ri wkh mxgjh*v vhqwhqfh1 Lw vwhpv iurp wkh uhpdundeoh idfw wkdw lq wkh surshuo|
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irupxodwhg sv|fkrorjlfdo jdph/ wkh h{hfxwlrqhu*v ghvluh wr vxusulvh wkh sulvrqhu dv
pxfk dv srvvleoh suhyhqwv klp iurp vxusulvlqj wkh sulvrqhu dw doo$ Wkh h{hfxwlrqhu
zloo fduu| rxw wkh kdqjlqj rq wkh yhu| uvw pruqlqj/ dqg wklv zloo kdyh ehhq shuihfwo|
dqwlflsdwhg e| erwk wkh sulvrqhu dqg dq| rqh lq wkh dxglhqfh zkr kdg khdug wkh
mxgjh dqg nqrzv wkdw wkh h{hfxwlrqhu dqg wkh sulvrqhu duh udwlrqdo1
Wr uhvwruh wkh frpprq vhqvh ylhz wkdw wkh orqjhu wkh wlph krul}rq jlyhq e| wkh
mxgjh/ wkh pruh shuihfwo| fdq wkh sulvrqhu eh vxusulvhg/ lw lv qhfhvvdu| dqg vxflhqw wr
lpdjlqh wkdw wkh h{hfxwlrqhu dovr jhwv d wlq| sohdvxuh rxw ri qrw kdqjlqj wkh sulvrqhu
zkhqhyhu kh h{shfwv wr eh kdqjhg1 Xqghu wklv k|srwkhvlv/ wkh sulvrqhu zrxog lqghhg
eh doprvw frpsohwho| vxusulvhg zkhq wkh h{hfxwlrqhu kdqjhg klp/ li wkh krul}rq zhuh
orqj hqrxjk1
Lq Vhfwlrqv 4/ 5/ dqg 7/ L uhplqg wkh uhdghu ri wkh hvvhqwldov ri jdph wkhru| dqg
sv|fkrorjlfdo jdphv/ dqg wkhq wxuq edfn lq Vhfwlrq 8 wr wkh kdqjpdq*v sdudgr{1
Dorqj wkh zd| lq Vhfwlrq 6/ L dovr looxvwudwh Qhzfrpe*v sdudgr{ yld sv|fkrorjlfdo
jdphv1 Wkhuh wrr/ L dujxh wkdw d sdudgr{ wkdw lv xvxdoo| srvhg lq whupv ri Jrg*v rp0
qlvflhqfh dqg lqglylgxdo ghflvlrq0pdnlqj kdv lqvwhdg d vlpsoh +wkrxjk vwloo sx}}olqj
dqg shukdsv lqvwuxfwlyh, lqwhusuhwdwlrq dv d sv|fkrorjlfdo jdph1
Lq Vhfwlrqv 9 dqg :/ L vxjjhvw wkdw wkh Kdqjpdq*v Sdudgr{ surylghv d sudfwlfdo
ohvvrq eh|rqg wkh fkdoohqjh vrph vhh lq lw iru orjlfdo uhdvrqlqj1 Lqghhg wkh Kdqjpdq*v
Sdudgr{ durvh lq wkh frqwh{w ri d yhu| sudfwlfdo sureohp= krz wr jlyh d vxusulvh whvw
ryhu d vkruw shulrg ri wlph wr vwxghqwv zkr nqrz wkh whvw kdv wr eh jlyhq1 Wkh
ohvvrq lv wkdw lw lv ehvw wr suhfrpplw wr fkrrvlqj wkh gd| udqgrpo| +dv lv wkh fdvh iru
uhfhqw guxj whvwlqj ri lqwhuqdwlrqdo dwkohwhv,1 Li wkh vwxghqwv grxew wkdw wkh fkdqfhv
duh uhdoo| udqgrp/ exw eholhyh lqvwhdg wkh gd| zloo eh fkrvhq e| dq lqvwuxfwru ehqw
rq vxusulvlqj wkhp/ wkhq wkh| zloo dvvxph wkh whvw zloo frph rq wkh uvw srvvleoh
gd|/ dqg djdlq wkh uvw gd| diwhu hdfk gd| wkh h{dp lv qrw jlyhq/ pdnlqj vxusulvh
frpsohwho| lpsrvvleoh1 Li wkh h{dplqhu fdqqrw frqylqfh wkh fodvv wkdw wkh gd| zloo
eh fkrvhq udqgrpo|/ wkhq kh pxvw wu| wr frqylqfh wkhp lqvwhdg wkdw kh jhwv d vpdoo
sohdvxuh rxw ri qrw h{dplqlqj wkhp zkhq wkh| h{shfw wr eh h{dplqhg1 Li wkh| eholhyh
wklv sohdvxuh lv wlq| exw qrq}hur/ wkhq ryhu d orqj hqrxjk krul}rq kh fdq lqghhg jlyh
wkhp wkh h{dp rq d gd| zkhq wkh| h{shfw lwv suredelolw| wr eh duelwudulo| forvh wr 31
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Mrkq Qdvk*v wkhru| ri htxloleulxp lq jdphv ^B` lv edvhg rq wkh iroorzlqj txhvwlrq1
Vxssrvh wkhuh lv d jurxs ri Q djhqwv1 Hdfk djhqw q pxvw fkrrvh d vwudwhj| v? /
lq vrph qlwh vhw V? 1 Hdfk djhqw q kdv d xwlolw| x? = V      V $ U wkdw lv
ghwhuplqhg e| wkh dfwlrqv doo wkh djhqwv wdnh +lqfoxglqj ri frxuvh q klpvhoi,1 Zkdw
vwudwhj| vkrxog djhqw q fkrrvh lq rughu wr pdnh klv xwlolw| dv kljk dv srvvleoh/ jlyhq
wkdw zkdw lv rswlpdo iru klp ghshqgv rq zkdw wkh rwkhu djhqwv duh vlpxowdqhrxvo|
ghflglqj wr grB
Qdvk*v vroxwlrq zdv wr qg d ghvljqdwhg vwudwhj| +u > ===> u , iru hdfk djhqw vxfk
wkdw li hdfk djhqw zdv lqiruphg ri hyhu|rqh hovh*v ghvljqdwhg vwudwhj|/ wkhq kh zrxog
6

zdqw wr sod| klv rzq ghvljqdwhg vwudwhj|/ wkdw lv/ iru doo q lq Q/
x? +u > ===> u? > ===> u ,  x? +u > ===> v? > ===> u , iru doo v? 5 V? =
L vkdoo dozd|v uhvwulfw dwwhqwlrq wr jdphv iru zklfk wkhuh lv d xqltxh Qdvk htxlole0
ulxp +dqg odwhu d xqltxh sv|fkrorjlfdo Qdvk htxloleulxp,1 Lq vxfk flufxpvwdqfhv/ wkh
irufh ri Qdvk*v wkhru| lv wkdw rqh pd| suhglfw wkdw rxw ri wkh kxjh qxpehu ri srvvleoh
frpelqdwlrqv ri vwudwhjlhv dydlodeoh wr wkh sod|huv/ wkh| zloo froohfwlyho| fkrrvh wkh
Qdvk htxloleulxp1 Wr wkh h{whqw wkdw wkh wkhru| lv vrxqg/ lw h{sodlqv zk| lq fhuwdlq
flufxpvwdqfhv zh vkrxog h{shfw rqh nlqg ri rxwfrph ryhu dqrwkhu1
Rqh fdq jlyh pdq| lqwhusuhwdwlrqv ru mxvwlfdwlrqv ri Qdvk htxloleulxp1 Rqh
lv wkdw lw lv wkh rqo| djuhhphqw ru frqwudfw wkdw wkh djhqwv frxog pdnh +vshfli|lqj
zkdw hdfk zloo gr, zklfk grhv qrw jlyh dq| djhqw dfwlqj dorqh dq lqfhqwlyh wr euhdn1
Dqrwkhu lqwhusuhwdwlrq lv wkdw li wkh jdph lv uhshdwhg ryhu dqg ryhu/ dqg djhqwv
eholhyh wkhlu rssrqhqwv zloo gr zkdw wkh| kdyh grqh lq wkh sdvw/ wkh rqo| vwdwlrqdu|
srlqw ri wklv g|qdplf surfhvv lv d Qdvk htxloleulxp1 Odvwo| zh pljkw vxssrvh wkdw
djhqwv wklqnlqj kdug e| wkhpvhoyhv derxw zkdw wr gr dqg zkdw wr eholhyh/ dqg zkdw
rwkhuv zloo gr dqg eholhyh dqg vr rq lq d jdph zlwk d xqltxh Qdvk htxloleulxp zrxog
frph wr wkh frqfoxvlrq wkdw wkh rqo| frqvlvwhqw eholhiv wkh| frxog kdyh dqg dwwulexwh
wr rwkhuv duh wkh Qdvk htxloleulxp eholhiv1
Wkh srlqw ri Qdvk*v vroxwlrq zdv qrw wkdw vxfk wklqnlqj zrxog ohdg d jurxs ri
djhqwv wr pdnh zlvh fkrlfhv1 Rq wkh frqwudu|/ rqh frqvhtxhqfh ri klv wkhru| lv wkdw
hdfk djhqw*v sxuvxlw ri klv rzq vhovk lqwhuhvw pljkw ohdg wkh jurxs wr pdnh glvdvwurxv
fkrlfhv1 Frqvlghu iru lqvwdqfh wkh iroorzlqj jdph +zklfk kdv vrph srlqwv ri vlplodulw|
zlwk wkh Sulvrqhu*v Glohppd,=

Sod|hu 4

Wrxjk
Jhqwoh

Sod|hu 5
Ohiw Uljkw
4> 4
8> 3
3> 6
7> 7

Hdfk sod|hu kdv wzr dydlodeoh vwudwhjlhv/ fdoohg Wrxjk dqg Jhqwoh iru sod|hu 4
dqg Ohiw dqg Uljkw iru sod|hu 51 Wkh wzr qxpehuv lq hdfk fhoo ri wkh pdwul{ jlyh wkh
xwlolw| sd|rv wr djhqwv 4 dqg 5/ uhvshfwlyho|/ iurp hdfk srvvleoh mrlqw frpelqdwlrq
ri vwudwhjlhv1 Wkh ehvw dydlodeoh fkrlfh iru wkh jurxs zrxog eh iru wkhp wr fkrrvh
+Jhqwoh/Uljkw,/ uhvxowlqj lq d sd|r ri 7 wr hdfk1 Exw sod|hu L zrxog kdyh dq lqfhqwlyh
wr ghihfw iurp klv ghvljqdwhg vwudwhj|1 Wkh rqo| frpelqdwlrq ri vwudwhjlhv iurp
zklfk qhlwkhu sod|hu zrxog zdqw wr ghihfw/ dqg khqfh wkh xqltxh Qdvk htxloleulxp/
lv +Wrxjk/Ohiw,/ zklfk surylghv wkh plvhudeoh rxwfrph +4/ 4,1 Wkh sod|huv/ wudsshg
e| wkhlu rzq vhoi0lqwhuhvw/ hqg xs kxuwlqj wkhpvhoyhv1
Dqrwkhu yhu| lpsruwdqw surshuw| ri Qdvk htxloleulxp lv wkdw lpsuryhphqwv +uh0
gxfwlrqv, lq wkh sd|rv iurp d vwudwhj| pd| dfwxdoo| kxuw +khos, d sod|hu1 Vxssrvh iru
h{dpsoh wkdw sod|hu 4 lv hgxfdwhg dqg dftxluhv d vwurqj glvwdvwh iru Wrxjk ehkdylru1
Wkh sd|rv pljkw qrz eh=
7

Sod|hu 4

Wrxjk
Jhqwoh

Sod|hu 5
Ohiw
Uljkw
7> 4
3> 3
3> 6
7> 7

Qrwlfh wkdw dv frpsduhg wr wkh suhylrxv jdph/ wkh sd|rv wr sod|hu 4 duh hlwkhu
wkh vdph ru 8 xwlohv orzhu dw hyhu| srvvleoh rxwfrph1 \hw lw lv fohdu wkdw wkh rqo|
Qdvk htxloleulxp ri wkh qhz jdph lv iru wkh sod|huv wr fkrrvh +Jhqwoh/Uljkw,/ jlylqj
hdfk d sd|r ri 71 Fxulrxvo|/ e| kxuwlqj vrph ri klv rzq sd|rv/ sod|hu 4 lq wkh hqg
jhwv d kljkhu sd|r wkdq ehiruh1 Wkh uhdvrq ri frxuvh lv wkdw sod|hu 5 qr orqjhu kdv
wr ihdu wkdw sod|hu 4 zloo sod| Wrxjk/ dqg vr kh lv frqwhqw wr sod| Uljkw/ zklfk lv
pxfk pruh djuhhdeoh wr sod|hu 41
Lq wkh ruljlqdo jdph/ Wrxjk zdv d grplqdqw vwudwhj| iru sod|hu 4/ lq wkdw lw zdv
ehwwhu iru sod|hu 4 qr pdwwhu zkdw sod|hu 5 fkrvh1 Dq| frkhuhqw wkhru| edvhg rq
lqglylgxdo ghflvlrq0pdnlqj +lqfoxglqj Qdvk htxloleulxp, zrxog kdyh sod|hu 4 fkrrvh
Wrxjk1 Wkh vhfrqg jdph glhuv iurp wkh uvw rqo| lq wkdw wkh yldelolw| ri Wrxjk
iru sod|hu 4 kdv ehhq ghvwur|hg> |hw wklv glhuhqfh pdnhv sod|hu 4 ehwwhu r1 Wklv
dsshduv sdudgr{lfdo vlqfh lq jdph 4 lw lv sod|hu 4 dorqh zkr fkrrvhv ehwzhhq Wrxjk
dqg Jhqwoh1 Exw kh fdqqrw frpplw klpvhoi wr sod|lqj Jhqwoh/ l1h1/ kh fdqqrw pdnh lw
nqrzq wkdw kh zloo sod| Jhqwoh/ dqg khqfh lw lv wuxo| udwlrqdo iru klp wr sod| Wrxjk/
dqg wkhuhiruh iru sod|hu 5 wr sod| Ohiw1
Wklv uhdvrqlqj kdv ehhq zhoo xqghuvwrrg iru pdq| fhqwxulhv1 Erwk Zlooldp wkh
Frqtxhuru/ lq klv dwwdfn rq Hqjodqg/ dqg Fruwh}/ lq klv dwwdfn rq Ph{lfr/ exuqhg
wkhlu vklsv vr wkdw wkhlu phq zrxog kdyh qr rssruwxqlw| ri uhwuhdw1 E| holplqdwlqj
wkhlu rzq rswlrqv ehiruhkdqg/ zklfk lq vrph flufxpvwdqfhv pljkw kdyh ehhq rswlpdo/
wkhvh jhqhudov uhdol}hg wkh| frxog dhfw wkh ehkdylru ri wkhlu rssrqhqwv/ dqg wkxv
jdlq lq wkh hqg1
Ilqdoo|/ ohw xv wxuq wkh vwru| rq lwv khdg dqg qrwh wkdw li lq wkh vlwxdwlrq ri jdph
5/ sod|hu 4 qgv d zd| ri gudpdwlfdoo| lqfuhdvlqj klv sd|r iurp Wrxjk wr uhdfk wkh
vlwxdwlrq ri jdph 4/ wkhq kh zloo sdudgr{lfdoo| qg wkdw kh jhwv d orzhu sd|r lq
wkh hqg/ prylqj grzq iurp wkh Qdvk htxloleulxp sd|r ri 7 lq jdph 5 wr wkh Qdvk
htxloleulxp sd|r ri 4 lq jdph 41
 W|
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Jdphv pd| lqyroyh pruh wkdq rqh pryh e| hdfk sod|hu1 Lq vxfk _h{whqvlyh pryh
jdphv/% d vwudwhj| iru d sod|hu q lv d suhvfulswlrq ri zkdw wr gr lq dq| vlwxdwlrq lq
zklfk q pljkw eh fdoohg xsrq wr pryh1 Dv wkh jdph xqirogv/ hdfk sod|hu lpsohphqwv
pruh dqg pruh ri klv vwudwhj|1 Iru h{dpsoh/ d frpsxwhu surjudp pd| vshfli| krz d
sod|hu vkrxog pryh qr pdwwhu zkdw fkhvv srvlwlrq lv uhdfkhg1 Dv wkh jdph surjuhvvhv/
wkh frpsxwhu dsshduv wr _wklqn diuhvk% zlwk hdfk qhz srvlwlrq/ exw lq idfw lw lv mxvw
lpsohphqwlqj wkh vwudwhj| zklfk zdv d uhdg| surjudpphg lqwr lw lq wkh ehjlqqlqj1
Fkhvv lv d }hur0vxp jdph lq wkh vhqvh wkdw wkh vxp ri wkh sd|rv wr wkh wzr
sod|huv pxvw dozd|v eh wkh vdph +wkhuh fdq rqo| eh rqh zlqqhu,1 Lq qrq0}hur vxp
jdphv vxfk dv wkh Sulvrqhu*v Glohppd/ wkh sd|rv wr wkh sod|huv pljkw vrphwlphv
ydu| wrjhwkhu/ dqg dw rwkhu wlphv eh rssrvhg1 Wkh Qdvk htxloleuld ri qrq0}hur vxp
jdphv duh riwhq kdug wr qg1 Krzhyhu/ iru h{whqvlyh irup jdphv lq zklfk wkh sod|huv
qhyhu pryh vlpxowdqhrxvo|/ d Qdvk htxloleulxp fdq xvxdoo| eh irxqg e| d edfnzdug
lqgxfwlrq vlplodu wr wkh nlqg shuiruphg e| wkh sulvrqhu lq wkh Kdqjpdq*v Sdudgr{1
Zh vkdoo vhh wklv vkruwo|1

2
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Qdvk +iroorzlqj yrq Qhxpdqq lq wkh fdvh ri }hur vxp jdphv, qrwhg wkdw pdq|
jdphv pd| qrw kdyh _Qdvk htxloleulxp1% Frqvlghu iru h{dpsoh wkh jdph ri pdwfklqj
shqqlhv=

Sod|hu 4

Sod|hu 5
Khdgv
Wdlov
4> 4
4> 4
4> 4
4> 4

Khdgv
Wdlov

Wklv lv d }hur0vxp jdph/ vlqfh wkh vxp ri wkh sd|rv wr wkh wzr sod|huv lv dozd|v
}hur/ qr pdwwhu zkdw fkrlfhv wkh sod|huv pdnh1 Wkhuh lv qr +sxuh vwudwhj|, Qdvk
htxloleulxp wr wklv jdph/ iru zkdwhyhu sdlu ri vwudwhjlhv lv ghvljqdwhg/ rqh ri wkh
sod|huv zloo zdqw wr ghihfw1 E| wkh v|pphwu| ri wklv jdph/ zh qhhg rqo| fkhfn wklv
iru rqh sdlu/ vd| +Khdgv/Wdlov,1 Dw wklv vwudwhj| sdlu/ sod|hu 4 jhwv d edg sd|r ri 41
Exw kh fdq ghihfw wr Wdlov dqg lpsuryh klv sd|r wr 4/ vkrzlqj wkdw +Khdgv/Wdlov, lv
qrw d Qdvk htxloleulxp1
Yrq Qhxpdqq srlqwhg rxw wkdw hdfk sod|hu frxog udqgrpl}h klv fkrlfh ri vwudwh0
jlhv1 Sod|hu 4 zrxog sod| hdfk vwudwhj| l zlwk suredelolw| s / dqg sod|hu 5 zrxog sod|
hdfk ri klv vwudwhjlhv m zlwk suredelolw| t 1 Jlyhq d sdlu ri udqgrpl}hg ru _pl{hg%
vwudwhjlhv/ rqh fdq lpphgldwho| fdofxodwh wkh suredelolvwlf h{shfwhg sd|r wr hdfk ri
wkh sod|huv1 D pl{hg vwudwhj| Qdvk htxloleulxp lv d ghvljqdwhg udqgrpl}hg vwudwhj|
iru hdfk sod|hu vxfk wkdw li hyhu| sod|hu zhuh lqiruphg ri wkhvh ghvljqdwhg pl{hg
vwudwhjlhv/ wkhq qr sod|hu frxog lqfuhdvh klv h{shfwhg sd|r e| ghyldwlqj iurp klv
ghvljqdwhg udqgrpl}hg vwudwhj|1

9

Frqvlghu lq pdwfklqj shqqlhv wkh sdlu ri pl{hg vwudwhjlhv lq zklfk hdfk sod|hu
q sod|v Khdgv zlwk suredelolw| 425 dqg Wdlov zlwk suredelolw| 4251 Wkh h{shfwhg
sd|r wr hdfk sod|hu lv wkhq 31 Qrwlfh wkdw qr sod|hu fdq gr ehwwhu e| ghyldwlqj1 Li
sod|hu 4 sod|v Khdgv iru vxuh/ kh vwloo jhwv dq h{shfwhg sd|r ri 3/ dqg vlploduo| li
kh sod|v Wdlov iru vxuh1 Qhhgohvv wr vd|/ qr pl{hg vwudwhj| fdq gr ehwwhu iru sod|hu 4
wkhq wkh ehvw sxuh vwudwhj|1 Wkxv zh kdyh d pl{hg vwudwhj| Qdvk htxloleulxp1
Qdvk/ h{whqglqj yrq Qhxpdqq*v }hur vxp wkhruhp wr duelwudu| jdphv/ suryhg
wkdw dq| jdph dv ghqhg hduolhu lq Vhfwlrq 4 pxvw kdyh d pl{hg vwudwhj| Qdvk
htxloleulxp1 Zkhq d jdph kdv d xqltxh pl{hg vwudwhj| Qdvk htxloleulxp/ jdph
wkhrulvwv riwhq ihho frpiruwdeoh lq suhglfwlqj wkdw wkh sod|huv zloo ehkdyh dffruglqjo|/
dqg wkdw wkh lqglylgxdo lqfhqwlyhv wkxv ghwhuplqh wkh rxwfrph ri wkhlu lqwhudfwlrq1
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Lq d pl{hg vwudwhj| Qdvk htxloleulxp zkdw fdq zh vd| sod|hu 4 nqrzv derxw zkdw
sod|hu 5 zloo grB Hyhqwxdoo| sod|hu 5 zloo fkrrvh rqh vwudwhj|1 Exw sod|hu 4 fdqqrw
nqrz zklfk dw wkh prphqw kh pxvw fkrrvh wr pryh1 Zh pd| vxssrvh wkdw sod|hu
4 eholhyhv wkdw sod|hu 5 zloo fkrrvh klv vwudwhjlhv zlwk wkh suredelolwlhv vshflhg e|
wkh pl{hg vwudwhj| htxloleulxp1 Wkxv lq wkh Pdwfklqj Shqqlhv jdph/ sod|hu 4 pxvw
dvvxph wkh suredelolwlhv rq 5*v pryhv duh 425/ rwkhuzlvh 4 klpvhoi zrxog qrw eh
zloolqj wr sod| klv ghvljqdwhg pl{hg vwudwhj|1
Dw Qdvk htxloleulxp iru d jdph lq h{whqvlyh irup/ sod|huv fdq xvh Ed|hv Odz wr
xsgdwh wkhlu eholhiv derxw zklfk vwudwhjlhv wkh rwkhuv duh xvlqj dv wkh jdph xqirogv1
Wkxv li sod|hu 5 lv vxssrvhg wr sod| hdfk ri wkuhh vwudwhjlhv zlwk suredelolw| 426/
wkhq diwhu wkh uvw revhuyhg pryh ri sod|hu 5/ wkh rwkhu sod|huv zloo eh deoh wr uhylvh
wkhlu eholhiv derxw zklfk vwudwhj| sod|hu 5 lv lqghhg xvlqj1 Iru h{dpsoh/ vxssrvh
vwudwhj| d suhvfulehv Ohiw rq hyhu| pryh/ zkloh vwudwhj| e suhvfulehv Ohiw rq wkh uvw
pryh dqg Uljkw rq wkh vhfrqg pryh/ dqg vwudwhj| f suhvfulehv Uljkw rq hyhu| pryh1
Wkhq li 5 fkrrvhv Ohiw rq wkh uvw pryh/ wkh rwkhu sod|huv fdq lqihu wkdw kh lv xvlqj
vwudwhjlhv d ru e zlwk suredelolw| 425 hdfk/ dqg khqfh wkdw wkh suredelolw| lv 425 wkdw
kh zloo frqwlqxh zlwk Ohiw rq klv vhfrqg pryh1 D pl{hg vwudwhj| wkxv surylghv d
frqglwlrqdo suredelolw| ri wkh pryhv wkdw wkh djhqw zloo pdnh dw dq| srlqw dw zklfk
kh lv fdoohg xsrq wr pryh zlwk srvlwlyh suredelolw|1
Lw lv yhu| lpsruwdqw wr qrwh wkdw dw d pl{hg vwudwhj| Qdvk htxloleulxp/ hdfk sod|hu
zloo eh lqglhuhqw ehwzhhq ydulrxv dowhuqdwlyhv1 Wkxv wr sod|hu 5 lq Pdwfklqj Shqqlhv/
zkhwkhu kh sod|v Khdgv ru Wdlov pdnhv qr glhuhqfh wr klv h{shfwhg sd|r1 Kh pljkw
mxvw dv zhoo sod| Khdgv iru vxuh/ ru Khdgv zlwk suredelolw| 5261 Qhyhuwkhohvv/ zh duh
erxqg wr dvvhuw wkdw sod|hu 4 wklqnv wkh rggv duh 425 wkdw sod|hu 5 zloo sod| Khdgv/
iru rwkhuzlvh wkh Qdvk htxloleulxp lwvhoi glvlqwhjudwhv1
Lqglhuhqfh fdq dulvh hyhq lq sxuh vwudwhj| Qdvk htxloleulxp +dw ohdvw iru jdphv
zlwk lqqlwh vwudwhj| vsdfhv,1 Frqvlghu wkh iroorzlqj elgglqj jdph= Hdfk ri wzr
sod|huv qdphv d uhdo qxpehu ehwzhhq 3 dqg 41 Li d sod|hu qdphv wkh vwulfwo| kljkhvw
qxpehu/ kh jhwv '4 plqxv klv elg> rwkhuzlvh kh jhwv '31 Lw lv hdv| wr vhh wkdw wkh
xqltxh Qdvk htxloleulxp ri wklv elgglqj jdph lv iru erwk sod|huv wr elg '4/ vr wkdw
:

hdfk jhwv qrwklqj1 Dw wkdw htxloleulxp hlwkhu rqh ri wkh sod|huv frxog sod| dq|wklqj
hovh zlwkrxw dhfwlqj klv rzq sd|r1 \hw zh duh uljkw lq vxssrvlqj wkdw wkh rwkhu
sod| nqrzv iru vxuh zkdw zloo eh sod|hg1

e
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Lw pd| wxuq rxw wkdw wkh sd|rv wr doo wkh sod|huv lq d jdph gr qrw ghshqg rq wkh
vwudwhj| fkrlfhv ri sod|huv 5> ===> Q1 Lq rwkhu zrugv/ lw pd| eh wkdw sod|hu 4*v dfwlrqv
dorqh ghwhuplqh hyhu|erg|*v sd|r1 Lq vxfk d rqh shuvrq jdph/ wkhuh fdq eh qr
sdudgr{lfdo htxloleulxp1 Sod|hu 4 zloo vlpso| fkrrvh wkdw vwudwhj| zklfk pdnhv klv
sd|r kljkhvw1 Li wkhuh lv d xqltxh Qdvk htxloleulxp/ lw pxvw eh d sxuh vwudwhj|
htxloleulxp1

2
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Lq wkh wkhru| ri jdphv mxvw ghvfulehg/ wkh sd|rv wr wkh djhqwv ghshqg rq zkdw wkh
sod|huv gr1 Exw pruh jhqhudoo| zh pd| zlvk wr frqvlghu jdphv lq zklfk wkh sd|rv
wr wkh djhqwv dovr ghshqg rq zkdw wkh sod|huv wklqn1 Wkxv lq wkh Kdqjpdq*v Sdudgr{
rqo| wkh h{hfxwlrqhu dfwv/ exw klv sd|r pljkw eh vdlg wr ghshqg rq zkdw wkh sulvrqhu
wklqnv/ l1h1/ rq krz vxusulvhg kh lv/ ru shukdsv pruh suhflvho|/ rq krz vxusulvhg wkh
h{hfxwlrqhu wklqnv wkh sulvrqhu lv1
Sv|fkrorjlfdo jdphv +vhh ^B`, zhuh lqyhqwhg wr wdnh lqwr dffrxqw wkh ghshqghqfh
ri xwlolw| rq eholhiv +vhh dovr ^B` iru d uhodwhg exw glvwlqfw lghd fdoohg lqirupdwlrq0
ghshqghqw jdphv,1 Lq jhqhudo/ sd|rv pljkw ghshqg rq zkdw wkh sod|huv wklqn/ ru
zkdw wkh| wklqn rwkhuv wklqn/ dqg vr rq doo wkh zd| xs wkh zkroh klhudufk| ri eholhiv1
Zh fdq vlpsoli| wkhvh ydvw srvvlelolwlhv e| olplwlqj wkh wklqnlqj wr eholhiv derxw zkdw
sod|huv duh jrlqj wr gr1 Ixuwkhupruh/ lq nhhslqj zlwk wkh vslulw ri Qdvk htxloleulxp/
zh vxssrvh wkdw lq htxloleulxp hyhu|erg| nqrzv zkdw vwudwhjlhv +ru pl{hg vwudwhjlhv,
hyhu| sod|hu lv xvlqj1 Khqfh zh fdq uhgxfh wkh hqwluh klhudufk| ri eholhiv derxw eholhiv
wr wkh uvw ohyho/ qdpho| wkh frpprq eholhiv derxw zkdw hdfk sod|hu zloo gr1
D sv|fkrorjlfdo jdph +lq wklv vlpsolhg irup, lv wkxv jlyhq e| vwudwhj| vsdfhv
V? / iru hdfk sod|hu q iurp L wr Q/ dqg e| xwlolw| ixqfwlrqv
x? = V      V  V      V $ U=
Wkh xwlolw| x? ghshqgv rq wkh vwudwhjlhv hyhu| djhqw fkrrvhv/ zklfk duh uhsuhvhqwhg
e| wkh uvw Q0irog surgxfw ri wkh lqglylgxdo vwudwhj| vsdfhv/ dqg e| wkh eholhiv
frpprqo| khog e| hdfk sod|hu ryhu zkdw wkh +rwkhu, sod|huv zloo gr1 Wkhvh eholhiv
duh uhsuhvhqwhg e| wkh vhfrqg Q0irog surgxfw ri lqglylgxdo vwudwhj| vsdfhv1 Iru wkhvh
q/ wkh hohphqw lq V? lv wkh eholhi wkh rwkhu djhqwv kdyh derxw zkdw djhqw q zloo gr
+zklfk frxog htxdoo| zhoo eh ylhzhg dv wkh eholhi q kdv derxw wkh eholhiv wkh rwkhu
sod|huv kdyh derxw zkdw kh zloo gr,1

;

Irupdoo|/ d sv|fkrorjlfdo Qdvk htxloleulxp vshflhv d vwudwhj| fkrlfh +u > ===> u ,
iru hdfk djhqw vxfk wkdw li hdfk djhqw eholhyhg hyhu| djhqw zrxog lpsohphqw klv
ghvljqdwhg vwudwhj|/ wkhq kh zrxog zdqw wr sod| klv rzq ghvljqdwhg vwudwhj|/ wkdw lv
iru doo q lq Q/
x? +u > ===> u? > ===> u > u > ===> u? > ===> u ,  x? +u > ===> v? > ===> u > u > ===> u? > ===> u ,
iru doo v? 5 V? =
Wkxv dq djhqw zkr frqvlghuv ghyldwlqj uhdol}hv wkdw wkh rwkhu djhqwv zloo qrw h{shfw
klp wr ghyldwh/ khqfh kh zloo krog wkhlu vwudwhjlhv dqg wkhlu eholhiv +derxw klv dfwlrqv,
{hg zkhq kh frqvlghuv wkh sd|r hhfw ri d ghyldwlrq1
Vlqfh wkh eholhiv duh dvvxphg wr eh fruuhfw lq htxloleulxp/ lw grhv qrw dsshdu wkdw
sv|fkrorjlfdo Qdvk htxloleulxp lv dq| glhuhqw iurp Qdvk htxloleulxp1 Zh vkdoo vhh/
krzhyhu/ wkdw lw lv1
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Wkh sklorvrskhu Qhzfrpe vxjjhvwhg wkh iroorzlqj sdudeoh ri idlwk/ ghflvlrq0pdnlqj/
dqg iuhh zloo1 Jrg whoov d pdq wkdw kh fdq kdyh d er{/ ru kh fdq kdyh wkh er{ dqg
d gldprqg1 Jrg dvnv wkh pdq wr kdyh idlwk/ whoolqj klp wkdw li Kh eholhyhv kh zloo
fkrrvh wkh er{/ lw zloo frqwdlq irxu gldprqgv/ exw li Kh eholhyhv kh zloo fkrrvh wkh
gldprqg dqg wkh er{/ wkh er{ zloo eh hpsw|1 Jrg qhyhu olhv/ dqg zloo qrw wrxfk wkh
er{ diwhu wkdw prphqw1 Zkdw vkrxog wkh pdq grB
Wkh pdq/ ehlqj yhu| udwlrqdo/ uhdvrqv wkdw zkdwhyhu lv lq wkh er{/ kh zrxog rqo|
gr ehwwhu wdnlqj wkh gldprqg dv zhoo1 Vr kh wdnhv erwk1 Exw Jrg/ ehlqj rpqlvflhqw/
nqhz wkh udwlrqdo pdq zrxog ghflgh wr wdnh erwk/ dqg vr sodfhg qrwklqj lq wkh er{1
Jrg zdv wuxh wr klv zrug/ wkh pdq dssduhqwo| dfwhg udwlrqdoo|/ |hw kh hqghg xs zlwk
rqh gldprqg lqvwhdg ri irxu1
Qhzfrpe*v Sdudgr{ kdv ehhq deo| glvfxvvhg pdq| wlphv +vhh ^B`/ ^B`/ dqg dovr wkh
hqwluh errn ^B` ghyrwhg wr wkh vxemhfw,1 Qhyhuwkhohvv/ lw pd| eh ri vrph xvh wr frq0
vlghu wkh frqflvh suhvhqwdwlrq ri wkh sx}}oh wkdw fdq eh rewdlqhg yld wkh dssursuldwh
sv|fkrorjlfdo jdph1 Dffruglqjo|/ ohw xv h{dplqh d rqh sod|hu jdph zkhuh rqo| wkh
pdq pryhv/ exw klv sd|rv ghshqg rq Jrg*v eholhiv dv ghvfulehg ehorz=

Pdq

Eholhiv
Erwk Er{
4
8
3
7

Erwk
Er{

Qr pdwwhu zkdw Jrg*v eholhiv duh/ wkh pdq zrxog udwkhu fkrrvh Erwk/ dqg vr pd{0
lpl}lqj klv sd|r/ dv lv uhtxluhg lq sv|fkrorjlfdo htxloleulxp/ kh zloo fkrrvh Erwk1
Exw lq sv|fkrorjlfdo Qdvk htxloleulxp/ wkh eholhiv duh fruuhfw1 Khqfh wkhuh lv h{dfwo|
rqh sv|fkrorjlfdo htxloleulxp/ lq zklfk wkh pdq hqgv xs zlwk rqo| rqh gldprqg dqg
dq hpsw| er{1
<

Lq Qhzfrpe*v ghvfulswlrq/ wkh vwru| uhtxluhv dq rpqlvflhqw ehlqj wr jxdudqwhh
wkh surplvhg rxwfrph qr pdwwhu zkdw wkh pdq fkrrvhv1 Wkh zlgh dssolfdelolw| ri
sv|fkrorjlfdo jdphv/ krzhyhu/ vwhpv iurp wkh revhuydwlrq wkdw Jrg fdq riwhq eh
uhsodfhg e| d orjlfdo ehlqj zkrvh eholhiv pdwwhu dqg zkr/ e| yluwxh ri orjlf/ qrw
glylqh srzhu/ kdv wkh fruuhfw eholhiv/ dv zh vkdoo vhh lq h{dpsohv ehorz1
E| uhlqwhusuhwlqj Qhzfrpe*v sdudgr{ dv d sv|fkrorjlfdo jdph zh vkliw wkh hp0
skdvlv iurp wkh orjlfdo frqxqguxp wkdw fkrrvlqj d grplqdqw vwudwhj| pd| eh edg wr
wkh idploldu jdph0wkhruhwlf sdudgr{ zh glvfxvvhg lq Vhfwlrq 4 wkdw wkh dydlodelolw|
ri dq dgglwlrqdo dwwudfwlyh +grplqdqw, fkrlfh pd| pdnh d sod|hu zruvh r1 Zhuh
wkh pdq glvjxvwhg e| wkh dfw ri fkrrvlqj Erwk/ kh zrxog kdyh fkrvhq wkh Er{ dqg
rewdlqhg irxu gldprqgv1 Wklv sdudgr{ lv hyhq pruh vwduno| dssduhqw lq Qhzfrpe*v
vwru| ehfdxvh wkhuh lv rqo| rqh sod|hu1 Lq Qdvk htxloleulxp/ lq d rqh ghflvlrq0pdnhu
jdph/ wkh sdudgr{ frxog qrw dulvh1 Exw lq sv|fkrorjlfdo htxloleulxp wkh eholhiv lqwur0
gxfh wkh vdph srvvlelolwlhv iru sdudgr{ dv wkh vhfrqg sod|hu grhv lq d frqyhqwlrqdo
Qdvk jdph1

e
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Frqvlghu d pdq zkr zdqwv wr vxusulvh klv yhu| udwlrqdo jluoiulhqg e| eulqjlqj khu
hlwkhu rzhuv ru fkrfrodwh/ qdpho| wkh rqh vkh grhvq*w h{shfw1 Zkdw vkrxog kh grB
Zh prgho wkh vlwxdwlrq dv d sv|fkrorjlfdo jdph/ zlwk wkh sd|rv ehorz=

Pdq*v Vwudwhj|

Iorzhuv
Fkrfrodwh

Eholhiv
Iorzhuv Fkrfrodwh
3
4
4
3

Fohduo| wkhuh fdq eh qr sxuh vwudwhj| sv|fkrorjlfdo Qdvk htxloleulxp1 Li wkh pdq
frqylqfhv klpvhoi kh vkrxog eulqj vd| rzhuv/ wkhq e| wkh vdph orjlf vkh zloo h{shfw
rzhuv/ dqg kh zrxog gr ehwwhu wr eulqj fkrfrodwh lqvwhdg1 Wkh zrpdq irupv khu
eholhiv ehiruh wkh pdq dsshduv dw khu grru/ mxvw dv lq Qhzfrpe*v sdudgr{ Jrg ghflghg
zkhwkhu wr oo wkh er{ ehiruh wkh pdq fkrvh1 \hw zh duh dovr mxvwlhg lq dvvxplqj
wkdw vkh zloo kdyh wkh fruuhfw eholhiv derxw zkdw kh zloo gr/ hyhq wkrxjk vkh kdv qr
glylqh srzhuv/ ehfdxvh vkh fdq uhdvrq1
Wkh devhqfh ri d sxuh vwudwhj| sv|fkrorjlfdo Qdvk htxloleulxp ohdgv xv dv ehiruh
wr frqvlghu pl{hg vwudwhj| sv|fkrorjlfdo Qdvk htxloleulxp1 Frqvlghu djdlq d jhqhudo
sv|fkrorjlfdo jdph1 Li hdfk sod|hu q lq Q lqghshqghqwo| fkrrvhv klv vwudwhj| yld d
suredelolw| s? rq V? / dqg li hdfk rwkhu djhqw eholhyhv djhqw q zloo fkrrvh dffruglqj wr
d suredelolw| t? rq V? / wkhq zh fdq vwudljkwiruzdugo| fdofxodwh hdfk djhqw*v h{shfwhg
xwlolw| e| pxowlso|lqj rxw doo wkh suredelolwlhv1 D pl{hg vwudwhj| sv|fkrorjlfdo Qdvk
htxloleulxp lv d yhfwru ri vxfk suredelolwlhv dqg eholhiv vxfk wkdw qr djhqw fdq lqfuhdvh
klv h{shfwhg xwlolw| e| xqlodwhudoo| ghyldwlqj wr dqrwkhu suredelolw|/ dqg vxfk wkdw
wkh eholhiv t? duh htxdo wr wkh dfwlrq suredelolwlhv s? 1
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Dw d pl{hg vwudwhj| sv|fkrorjlfdo Qdvk htxloleulxp/ mxvw dv dw d pl{hg vwudwhj|
Qdvk htxloleulxp/ zh fdq vd| suhflvho| krz _vxusulvhg% dq djhqw p lv wr qg wkdw
dqrwkhu sod|hu q kdv sod|hg vwudwhj| l= lw lv 4  s? 1 Klv h{shfwhg vxusulvh iurp
vwudwhj| l lv s? +l  s? ,1
Lq wkh vxusulvh jdph wkhuh lv d xqltxh sv|fkrorjlfdo Qdvk htxloleulxp> wkh pdq
udqgrpl}hv dqg fkrrvhv rzhuv dqg fkrfrodwh hdfk zlwk suredelolw| 4251 Wkh vxu0
sulvh/ dqg khqfh klv h{shfwhg sd|r/ iurp Iorzhuv dqg Fkrfrodwh zkhq vkh eholhyhv
kh lv vr udqgrpl}lqj lv wkh vdph +qdpho| 425,/ vr kh lv lqghhg grlqj dv zhoo dv kh
fdq e| udqgrpl}lqj/ dqg khu eholhiv duh lqghhg fruuhfw1 Wkh qrwlrq ri sv|fkrorjlfdo
Qdvk htxloleulxp doorzv xv wr dqdo|}h d frpprqsodfh exw sx}}olqj vlwxdwlrq dqg
suhvfuleh wkh vhqvleoh rxwfrph= wkh pdq vlpso| fdqqrw frpsohwho| vxusulvh klv jluo0
iulhqg/ exw kh fdq sduwo| vxusulvh khu/ dqg kh fkrrvhv wkh prvw vxusulvlqj frxuvh ri
dfwlrq dydlodeoh1
Qrwh rqfh djdlq wkdw jlyhq khu eholhiv/ kh pljkw mxvw dv zhoo eulqj rzhuv iru vxuh/
ru fkrfrodwh iru vxuh/ udwkhu wkdq udqgrpl}lqj1 Exw zh kdyh vhhq wklv ryhu dqg ryhu
djdlq lq Qdvk htxloleulxp> orjlfdo frqvlvwhqf| euhdnv grzq xqohvv vkh dvvxphv wkdw
kh zloo eulqj hdfk zlwk suredelolw| 4251
Sv|fkrorjlfdo jdphv dozd|v kdyh +srvvleo| pl{hg vwudwhj|, sv|fkrorjlfdo htxlole0
uld +vhh ^B`,1 Wklv lv ehfdxvh wkh eholhiv zklfk dhfw sd|rv duh wdnhq wr eh sured0
elolvwlf/ l1h1/ rq d sdu zlwk dfwlrqv1 Rqh pljkw lqvwhdg kdyh wdnhq wkh ylhz wkdw wkh
sd|rv vkrxog ghshqg rqo| rq zkdw djhqwv nqrz ru gr qrw nqrz/ qrw rq wkhlu ghjuhh
ri eholhi1 Lq wkdw fdvh rqh zrxog riwhq frqiurqw jdphv wkdw glg qrw kdyh htxloleuld1
+Wklv lv wkh vlwxdwlrq lq ^B`/ iru lqvwdqfh1, Sv|fkrorjlfdo jdphv wkxv qrw rqo| sur0
ylgh d iudphzrun iru ghvfulelqj fhuwdlq nlqgv ri vlwxdwlrqv/ wkh| dovr suhvfuleh/ yld
sv|fkrorjlfdo htxloleulxp/ zkdw zloo kdsshq1
Hyhq rqh0sod|hu sv|fkrorjlfdo jdphv fdq kdyh fxulrxv htxloleuld/ dv wkh vxusulvh
jdph pdnhv fohdu/ zkhuh wkh rqo| htxloleulxp lv d pl{hg vwudwhj| htxloleulxp ghvslwh
wkh idfw wkhuh lv rqo| rqh ghflvlrqpdnhu1
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Zh duh qrz uhdg| wr irupdol}h wkh kdqjpdq*v sdudgr{ dv d sv|fkrorjlfdo jdph lq
h{whqvlyh irup1
Dw hdfk ri d qlwh qxpehu ri wlph shulrgv w @ 4> ===> W wkh h{hfxwlrqhu pxvw fkrrvh
d pryh/ hlwkhu wr Kdqj wkh sulvrqhu/ ru Qrw wr kdqj klp1 Li dw dq| wlph w ? W wkh
sulvrqhu lv kdqjhg/ wkh jdph hqgv1 Rwkhuzlvh lw surfhhgv xqwlo wlph W / zkhq lw hqgv
zkhwkhu ru qrw wkh sulvrqhu kdv ehhq kdqjhg1 Dw hdfk gdwh w/ li wkh sulvrqhu kdv
olyhg sdvw w  4/ kh zloo kdyh h{shfwdwlrqv derxw zkdw lv jrlqj wr kdsshq wr klp rq
gdwh w1 Wkh sd|r dw gdwh w wr wkh h{hfxwlrqhu +zkr lv wkh rqo| djhqw wr dfw, zloo
ghshqg rq klv dfwlrqv dqg wkh eholhiv ri wkh sulvrqhu/ jlyhq lq wkh pdwul{ ehorz1 Wkh
wrwdo sd|r wr wkh sv|fkrorjlfdo jdph lv wkh vxp ri wkh sd|rv iurp doo wkh shulrgv
4 wkurxjk W +ru xqwlo wkh srlqw wkh jdph hqgv,1
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Wkh mxgjh kdv rughuhg wkh h{hfxwlrqhu wr Kdqj wkh sulvrqhu/ dqg vr kh jhwv d sd|r
E  3 iru fduu|lqj rxw wkh vhqwhqfh1 Kh jhwv d juhdwhu sd|r D A E li kh dovr
vxusulvhv wkh sulvrqhu1 +Li E @ 3/ wkhq wkh lqwhusuhwdwlrq lv wkdw wkh h{hfxwlrqhu jhwv
qr sd|r xqohvv kh kdqjv wkh sulvrqhu dqg vxusulvhv klp1, Lq d sv|fkrorjlfdo Qdvk
htxloleulxp wkh h{hfxwlrqhu zloo e| ghqlwlrq vwulyh wr pdnh klv sd|r dv kljk dv
srvvleoh1
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Lw zrxog vhhp d vlpsoh pdwwhu wr vxusulvh wkh sulvrqhu1 Iru h{dpsoh/ vxssrvh wkh
h{hfxwlrqhu surjudpv d frpsxwhu ru Dxwrpdwrq wr ls d idlu W 0vlghg frlq dqg kdqj
wkh sulvrqhu rq wkh gd| wkdw wkh frlq ghvljqdwhv1 Li wkh sulvrqhu eholhyhg wklv vwudwhj|/
wkh qljkw ehiruh wkh +w . 4,vw gd| kh zrxog dvvljq suredelolw| 4@+W  w, wkdw kh zrxog
eh kdqjhg odwhu wkdw pruqlqj1 Wkh h{shfwhg sd|r wr wkh h{hfxwlrqhu fdq hdvlo| eh
fdofxodwhg wr eh wkh vxp ri ^E . +D  E,+4  4@w,` iurp w @ 4 wr w @ W / glylghg
e| W / zklfk lv mxvw voljkwo| pruh wkdq D  +D  E,+orj+W . 4,@W Iru odujh W wklv
frqyhujhv wr D/ vr lq idfw wkh sulvrqhu lv doprvw frpsohwho| vxusulvhg li wkh krul}rq
lv orqj hqrxjk1 Iru W @ :/ wkh sd|r lv dssur{lpdwho| ^E . =96+D  E,`1
Lq idfw wkh h{hfxwlrqhu frxog ghvljq d voljkwo| ehwwhu Dxwrpdwrq li kh frxog uho|
rq wkh sulvrqhu eholhylqj kh zrxog vwlfn wr klv dqqrxqfhg vwudwhj|1 Ohw V3A eh
wkh pd{lpdo sd|r wkh h{hfxwlrqhu fdq dfklhyh jlyhq wkdw klv dfwlrqv duh fruuhfwo|
dqwlflsdwhg e| wkh sulvrqhu/ zkhq wkh krul}rq lv ri ohqjwk W Ohw S3A eh wkh suredelolw|
ri kdqjlqj wkh sulvrqhu zlwk W shulrgv ohiw wr jr/ frqglwlrqdo rq klv vwloo ehlqj dolyh1
Wkh pd{lpdo vxusulvh/ iru hdfk krul}rq W / pxvw vdwlvi| wkh uhfxuvlyh uhodwlrq=
V3A @ s3A ^s3A E . +L  sA ,D` . +4  s3A ,V3EA 3
Wklv fdq eh pd{lpl}hg uhfxuvlyho| e| vhwwlqj s3 @ 4/ V3 @ E/ dqg lq jhqhudo/
s3A @ +D  V3EA 3 ,@5+D  E,/ dqg V3A @ V3EA 3 . +D  V3EA 3 ,2 @7+D  E,1
Lw lv hdv| wr vhh wkdw V3A frqyhujhv prqrwrqlfdoo| xs wr D/ dqg voljkwo| idvwhu wkdq
zlwk wkh udqgrp frlq ls1 Iru W @ :/ wkh frqglwlrqdo suredelolwlhv iru kdqjlqj wkh
sulvrqhu rq hdfk gd| duh uhvshfwlyho| +153/ 1558/ 159/ 1638/ 16:8/ 183/ 413,/ dqg wkh
h{shfwhg sd|r lv ^E . =97+D  E,`1
\hw zh vkdoo vkrz wkdw lq idfw wkh h{hfxwlrqhu fdqqrw vxusulvh wkh sulvrqhu dw
doo/ l1h1/ kh fdqqrw jhw d sd|r deryh E1 Wkh uhdvrq lv wkdw wkh h{hfxwlrqhu lv
wudsshg e| klv rzq }hdorxv hruw wr vxusulvh wkh sulvrqhu1 Vxssrvh iru h{dpsoh wkdw
wkh h{hfxwlrqhu wkrxjkw wkdw wkh sulvrqhu eholhyhg wkdw kh zdv jrlqj wr iroorz wkh
rswlpdo vfkhph ghqhg deryh1 Iurp wkh deryh fdofxodwlrq/ zh nqrz wkdw wkh iduwkhu
iurp wkh hqg/ l1h1/ wkh kljkhu lv W / wkh orzhu zloo eh s3A 1 Khqfh wkh h{hfxwlrqhu frxog
vwulfwo| lqfuhdvh klv sd|r e| kdqjlqj wkh sulvrqhu rq wkh yhu| uvw gd|1 Zlwk wkh
45

W @ : shulrg krul}rq/ kh frxog frxqwhupdqg klv rughuv wr wkh Dxwrpdwrq/ kdqj wkh
sulvrqhu rq wkh uvw gd|/ dqg jdlq d sd|r ri ^E.=;+DE,` lqvwhdg ri ^E.=97+DE,`1
Uhdol}lqj wklv/ wkh sulvrqhu zrxog qrw eholhyh wkh h{hfxwlrqhu*v dqqrxqfhg sodq1 Zh
qrz vkrz suhflvho| zkdw wkh sulvrqhu zrxog eholhyh/ dqg zkdw wkh kdqjpdq zrxog
gr1
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Wkh fkdup ri wkh Kdqjpdq*v sdudgr{ lv wkdw wkh h{hfxwlrqhu grhv vr edgo|1 Zhuh
kh frqwhqw zlwk d olwwoh vxusulvh zlwk qrq}hur suredelolw|/ kh frxog hdvlo| duudqjh lw1
Lq idfw/ dv zh vdz lq wkh odvw vhfwlrq/ zlwk hqrxjk shulrgv wr zrun zlwk/ kh frxog
doprvw wrwdoo| vxusulvh wkh sulvrqhu1 \hw klv hruwv wr jhw vwloo pruh jlyh ulvh wr wkh
sdudgr{1
Sursrvlwlrq 4 Wkh kdqjpdq*v jdph kdv d xqltxh sv|fkrorjlfdo Qdvk htxloleulxp>
lq wkdw htxloleulxp wkh sulvrqhu lv kdqjhg iru vxuh rq wkh uvw gd|/ wkh kdqjlqj lv
frpsohwho| dqwlflsdwhg/ dqg wkh sd|r wr wkh h{hfxwlrqhu lv E1 Wkhuh lv qr vxusulvh
dw doo1
Surri ri Sursrvlwlrq 4 Rqh surri zrxog eh wr dujxh e| edfnzdug lqgxfwlrq
h{dfwo| dv lq wkh vwdwhphqw ri wkh kdqjpdq*v sdudgr{1 Zh suhvhqw d vkruwhu surri
wkdw grhv qrw uhtxluh edfnzdug lqgxfwlrq1
Ohw wkh kdqjpdq*v pl{hg vwudwhj| suhvfuleh wkh kdqjlqj rq wkh wwk gd| zlwk
frqglwlrqdo suredelolw| s| wkdw lv/ frqglwlrqdo rq wkh sulvrqhu vwloo ehlqj dolyh rq wkh
qljkw ri wkh +w  4,vw gd|1 Ohw wkh fruuhvsrqglqj frqglwlrqdo eholhiv ri doo wkh sod|huv
eh t| 1 Wkh sd|r iru d kdqjlqj rq gdwh w lv E . +D  E,+4  t| ,/ zklfk lv vwulfwo|
lqfuhdvlqj lq +4  t| ,1 Ohw W  eh wkh vhw ri w iru zklfk +4  t| , lv d pd{lpxp/ l1h1/
iru zklfk t| lv d plqlpxp1 Zh vkdoo suryh wkdw t| @ 4 iru doo w lq W / iru zklfk lw
vxfhv wr vkrz wkdw t| @ 4 iru dw ohdvw rqh w lq W  1 Vxssrvh rwkhuzlvh1 Vlqfh wkh
sulvrqhu fdq rqo| eh kdqjhg rqfh/ dqg wkhuh lv qr sd|r iru qrw kdqjlqj klp/ dqg
vlqfh D A E/ rswlpdolw| uhtxluhv wkh h{hfxwlrqhu +jlyhq wkh t, wr fkrrvh s| @ 4 iru
vrph w lq W  1 Exw lq sv|fkrorjlfdo htxloleulxp s| @ t/ iru doo w lq W 1 
Vhyhudo frpphqwv duh lq rughu1 Lq wkh xqltxh sv|fkrorjlfdo Qdvk htxloleulxp lw lv
wuxh wkdw wkh h{hfxwlrqhu frxog ghyldwh dqg kdqj wkh sulvrqhu rq wkh wklug ru irxuwk
gd| zlwkrxw orzhulqj klv sd|r1 Exw vlqfh zh suryhg wkdw t| @ 4 iru doo w +qrw mxvw
w @ 4,/ wkdw zrxog frph dv qr vxusulvh wr wkh sulvrqhu1 Klv eholhiv duh wkdw kh zloo eh
kdqjhg rq wkh uvw dydlodeoh gd| zkhqhyhu kh lv dolyh> li e| vrph pludfoh kh lv qrw
kdqjhg rq wkh uvw gd|/ wkh sulvrqhu zrxog h{shfw wr eh kdqjhg rq wkh vhfrqg gd|/
dqg vr rq12 Wkxv srvwsrqlqj wkh kdqjlqj eh|rqg wkh uvw gd| zrxog qrw khos wkh
h{hfxwlrqhu*v sd|r1
2
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Li wkh h{hfxwlrqhu lv lqglhuhqw wr zklfk gd| kh grhv wkh kdqjlqj/ wkhq zk| vkrxog
wkh sulvrqhu h{shfw wkh kdqjlqj rq wkh uvw gd|/ dqg zk| vkrxog wkh h{hfxwlrqhu kdqj
klp rq wkh uvw gd|B Wkh dqvzhu lv/ ehfdxvh wkdw lv wkh xqltxh sv|fkrorjlfdo Qdvk
htxloleulxp1 H{dfwo| dv zh zhuh mxvwlhg lq jxulqj wkdw lq pdwfklqj shqqlhv sod|hu
5 zdv htxdoo| olnho| wr sod| ohiw ru uljkw/ hyhq wkrxjk pdq| rwkhu pl{hg vwudwhjlhv
zrxog jlyh klp wkh vdph sd|r/ ru wkdw lq wkh elgglqj jdph lw frxog eh h{shfwhg
wkdw sod|hu 5 zrxog elg '4 hyhq wkrxjk dq| rwkhu elg zrxog kdyh jlyhq klp wkh
vdph sd|r/ vr zh duh mxvwlhg khuh lq suhvxplqj wkdw hdfk sod|hu nqrzv wkh rwkhu*v
vwudwhj|1
Ilqdoo|/ ohw xv pdnh fohdu wkdw wkh sdudgr{ fdq eh vhhq dv dqrwkhu lqvwdqfh ri
wkh sulqflsoh ri glvdgydqwdjhrxv dgglwlrq ri dwwudfwlyh vwudwhjlhv wkdw zh ghvfulehg
dw wkh hqg ri wkh lqwurgxfwru| vhfwlrq rq Qdvk jdphv1 Zh fdq gr wklv e| frpsdulqj
wkh Dxwrpdwrq h{hfxwlrqhu jdph wr wkh kdqjpdq*v jdph1 Dq Dxwrpdwrq kdv qr
fkrlfhv/ dqg khqfh hhfwlyho| rqh vwudwhj|1 Dq h{hfxwlrqhu zkr +lv prwlydwhg, wr jhw
sohdvxuh rxw ri vxusulvlqj wkh sulvrqhu dqg lv iuhh wr fkdqjh klv plqg dw dq| prphqw
kdv pdq| dydlodeoh dqg dwwudfwlyh vwudwhjlhv1 Rqh pljkw qdwxudoo| vxvshfw wkdw kh
vkrxog eh deoh wr lqfuhdvh wkh vxusulvh eh|rqg zkdw wkh dxwrpdwrq frxog dfklhyh lq
rxu glvfxvvlrq iurp Vhfwlrq 8141 Lqghhg/ li wkh sulvrqhu frqwlqxhg wr eholhyh wkdw wkh
h{hfxwlrqhu zdv wkh vdph Dxwrpdwrq/ wkhq wkh prwlydwhg h{hfxwlrqhu frxog lqfuhdvh
klv sd|r/ dv zh vdz zkhq W @ :/ iurp E . =97+D  E, wr E . =;+D  E,/ e| kdqjlqj
wkh sulvrqhu rq wkh uvw gd|1 Exw wkh mxgjh qrw rqo| prwlydwhv wkh h{hfxwlrqhu wr
vxusulvh wkh sulvrqhu/ kh lqirupv wkh sulvrqhu wkdw wkh h{hfxwlrqhu lv wu|lqj wr vxusulvh
klp +dqg kdv wkh iuhhgrp wr fkrrvh wkh kdqjlqj zkhqhyhu kh zlvkhv,> wklv fkdqjhv
zkdw wkh sulvrqhu lv suhsduhg wr eholhyh1 Lw pdnhv lw frpprq nqrzohgjh wkdw wkh
jdph ehlqj sod|hg lv wkh prwlydwhg h{hfxwlrqhu jdph/ qrw wkh dxwrpdwrq h{hfxwlrqhu
jdph1 Wkh h{hfxwlrqhu nqrzv wkdw wkh sulvrqhu nqrzv wkdw wkh h{hfxwlrqhu lv wu|lqj
wr vxusulvh klp/ dqg wklv pdnhv lw lpsrvvleoh wr vxusulvh wkh sulvrqhu dw doo1
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Frpprq vhqvh vxjjhvwv wkdw li wkh krul}rq lv orqj hqrxjk/ wkhq lw zloo eh srvvleoh wr
kdqj wkh sulvrqhu dqg +doprvw, frpsohwho| vxusulvh klp/ hyhq li wkh sulvrqhu nqrzv
wkh h{hfxwlrqhu lv wu|lqj wr vxusulvh klp1 Zh qrz vkrz wkdw wklv frpprq vhqvh
ylhz fdq eh mxvwlhg li zh vxssrvh wkdw wkh h{hfxwlrqhu jhwv vrph wlq| sohdvxuh
iurp vxusulvlqj wkh sulvrqhu e| qrw kdqjlqj klp zkhq kh eholhyhv kh zloo eh kdqjhg1
Frqvlghu wkh iroorzlqj sd|r pdwul{ lq hdfk shulrg w=

H{hfxwlrqhu

Kdqj
Qrw

Vxssrvh qrz wkdw 3 ? % ? plq^D  E> E,1

47

Eholhiv
Kdqj Qrw
E
D
%
3

Sursrvlwlrq 5 Wkh prglhg Kdqjpdq*v sv|fkrorjlfdo jdph ghqhg deryh kdv d
xqltxh sv|fkrorjlfdo Qdvk htxloleulxp iru dq| krul}rq W Iru dq| % A 3/ dv W jhwv
odujhu/ wkh sd|r V+W> %, wr wkh h{hfxwlrqhu frqyhujhv wr D1 Ixuwkhupruh/ dv % jhwv
vpdoohu/ dqg W jhwv odujhu/ wkh sd|r qrw rqo| frqyhujhv wr D/ exw lw frphv doprvw
h{foxvlyho| iurp vxusulvlqj wkh sulvrqhu e| kdqjlqj klp/ dqg lq wkh olplw/ qrw dw doo
iurp vxusulvlqj klp e| qrw kdqjlqj klp1
Wkh prglhg kdqjpdq*v jdph wkxv vkrzv wkh flufxpvwdqfhv xqghu zklfk d zlooixo
h{hfxwlrqhu fdq dgrsw d fuhgleoh vwudwhj| wkdw kdqjv wkh sulvrqhu iru vxuh/ dqg grhv
vr rq d gd| zkhq kh udwlrqdoo| h{shfwv wkh suredelolw| ri kdqjlqj wr eh qhduo| 31
Surri ri Sursrvlwlrq 5 Vxssrvh wkdw wkh krul}rq W lv {hg/ dqg frqvlghu d
sv|fkrorjlfdo Qdvk htxloleulxp/ l1h1/ d suredelolw| s| wkdw wkh h{hfxwlrqhu zloo kdqj
wkh sulvrqhu rq gdwh w/ dvvxplqj wkdw wkh sulvrqhu lv vwloo dolyh/ iru hdfk gdwh w1 Dv
ehiruh/ lw lv frqyhqlhqw wr ghqh s3| @ SA n3| e| wkh suredelolw| ri kdqjlqj lq wkh
wwk shulrg ehiruh wkh hqg1 Dv ehiruh/ zh dovr ghqh V3| dv wkh h{shfwhg sd|r wr wkh
h{hfxwlrqhu gxulqj wkh odvw w shulrgv ri wkh sv|fkrorjlfdo jdph1
Lq wkh odvw shulrg/ w @ W / wkh kdqjpdq zloo kdqj wkh sulvrqhu iru vxuh/ vlqfh
wklv lv d grplqdqw vwudwhj|/ dqg ri frxuvh wkh sulvrqhu zloo h{shfw lw1 Zh zulwh wkdw
s3 @ 4/ dqg V3 @ E1
Iru w ? W / lq vwdun frqwudvw wr wkh vwdqgdug yhuvlrq ri wkh Kdqjpdq*v Sdudgr{/
lw fdq qhyhu eh rswlpdo wr kdqj wkh sulvrqhu iru vxuh1 Li lw zhuh/ dqg li wklv zhuh
h{shfwhg/ wkhq wkh pd{lpdo wrwdo sd|r iurp wkdw srlqw rq zrxog kdyh wr eh htxdo
wr wkh sd|r iurp kdqjlqj wkh sulvrqhu lpphgldwho|/ qdpho| E/ zkhuhdv e| qrw
kdqjlqj klp/ wkh h{hfxwlrqhu frxog jhw dq lpphgldwh % A 3/ dqg wkhq froohfw E
diwhuzdugv e| kdqjlqj wkh sulvrqhu lq wkh yhu| qh{w shulrg1
Vlploduo|/ iru w ? W zh fdqqrw kdyh wkdw wkh h{hfxwlrqhu fkrrvhv qrw wr kdqj wkh
sulvrqhu iru vxuh1 Li wkhuh zhuh vxfk d w/ frqvlghu wkh odvw wlph lw kdsshqv w1 Iurp
shulrg w rqzdug +zklfk/ iurp wkh odvw sdudjudsk/ kdv srvlwlyh suredelolw| ri ehlqj
uhdfkhg,/ wkh sd|r wr wkh h{hfxwlrqhu ri iroorzlqj klv sodq lv 3 +iru shulrg w, soxv
zkdwhyhu kh jhwv diwhuzdug1 Exw e| rxu fkrlfh ri w/ lq hyhu| shulrg diwhu wkdw wkh
h{hfxwlrqhu pxvw eh sodqqlqj wr kdqj wkh sulvrqhu zlwk vrph srvlwlyh suredelolw|/
zklfk/ ehlqj h{shfwhg/ zrxog jlyh d sd|r vwulfwo| ohvv wkdq D1 E| kdqjlqj wkh
sulvrqhu lqvwhdg lq shulrg w/ zkhq lw lv frpsohwho| xqh{shfwhg/ wkh h{hfxwlrqhu fdq
jhw d sd|r ri D1
Wkxv zh fdq frqfoxgh wkdw iru doo w ? W / wkh h{hfxwlrqhu pxvw eh udqgrpl}lqj/
dqg wkdw wkhuhiruh
V3| @ s3| E . +4  s3| ,D @ s3| % . V3E|3 =
Iurp wklv zh ghgxfh wkdw
V3| @ D  +D  E,s3| dqg s3| @ +D  V3E|3 ,@+D  E . %,
dqg wkdw

s3| @ +D  E,s3E|3 @+D  E . %, @ +D  E,|3 @+D  E . %,|3 =
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Il{ dq dphqghg kdqjpdq*v jdph zlwk yhu| odujh W 1 Lw lv hylghqw wkdw dw wkh ehjlqqlqj
vwdjhv/ zkhq w lv odujh/ wkh suredelolw| ri kdqjlqj wkh sulvrqhu zloo eh yhu| vpdoo/
vlqfh % A 31 Khqfh wkh h{shfwhg sd|r wr wkh h{hfxwlrqhu lv qhduo| D1 Dv wlph
surjuhvvhv lw ehfrphv h{srqhqwldoo| pruh olnho| wkdw wkh kdqjpdq zloo dfw/ xqwlo wkh
odvw shulrg zkhq wkh kdqjlqj wdnhv sodfh zlwk suredelolw| 41
Wkh h{hfxwlrqhu fdq jhw klv sd|r ri qhduo| D lq wzr zd|v= hlwkhu e| fkdqfh kh
kdqjv wkh sulvrqhu hduo| zkhq kh lv h{shfwlqj lw zlwk doprvw 3 suredelolw|/ ru wkh
kdqjlqj frphv pxfk odwhu/ zkhq wkh sd|r lv forvhu wr E/ exw dorqj wkh zd| wkh
h{hfxwlrqhu slfnv xs qhduo| +D  E, iru doo wkh wlphv kh glg qrw kdqj wkh sulvrqhu
zkhq kh dwwdfkhg d vpdoo suredelolw| wr ehlqj kdqjhg1 Zh vkdoo qrz vkrz wkdw iru
vpdoo hqrxjk %/ doo wkh sd|r dfwxdoo| frphv iurp wkh uvw zd|= wkh kdqjlqj/ wkrxjk
vwloo ghvwlqhg wr kdsshq/ lv qhduo| vxuh wr rffxu lq rqh ri wkrvh hduo| shulrgv zkhq lw
lv olwwoh h{shfwhg1
Ohw wkh kdqjlqj sd|r eh jlyhq e| v3| / zklfk lv htxdo wr V3| plqxv wkh dphqghg
sd|r iurp qrw kdqjlqj wkh sulvrqhu1 Ohw n @ +D  E,@+D  E . %,1 Wkhq lw lv hdv|
wr vhh wkdw v3| pxvw vdwlvi| wkh uhfxuvlrq
v3| @ s3| ^s3| E . +4  s3| ,D` . +4  s3| ,v3E|3

@ n|3 E . +4  n|3 ,^n|3 +D  E, . v3E|3 `=

Wklv lv xqltxho| vroyhg e|
v3| @ E . n+4  n |3 ,+D  E,=
Iru dq| {hg 3 ? n ? 4 dqg odujh w/ wkh sd|r iurp kdqjlqj lv dssur{lpdwho|
E . n+D  E,1 E| fkrrvlqj d yhu| vpdoo % A 3/ dqg khqfh n qhduo| 4/ dqg wkhq
fkrrvlqj odujh w/ zh vhh wkdw wkh sd|r lv qhduo| D1 
Zkhq % lv fkrvhq odujh/ wkh h{hfxwlrqhu jhwv klv sd|r ri qhduo| D e| vhwwlqj
wkh suredelolw| ri kdqjlqj vr orz dw wkh ehjlqqlqj wkdw wkh dfwxdo kdqjlqj lv yhu|
olnho| wr wdnh sodfh wrzdug wkh hqg zkhq lw lv qrw vr xqh{shfwhg1 +Wklv lv qh iru
wkh h{hfxwlrqhu/ ehfdxvh dorqj wkh zd| kh lv slfnlqj xs d olwwoh elw ri sd|r iru qrw
kdqjlqj wkh sulvrqhu1,
Lq vxppdu|/ zh kdyh vkrzq wkdw zkhq wkhuh lv d wlq| sd|r % A 3 iurp qrw
kdqjlqj wkh sulvrqhu zkhq kh ixoo| h{shfwv wr eh kdqjhg/ wkh h{hfxwlrqhu zloo eh ohg
wr iroorz d vwudwhj| wkdw kdqjv wkh sulvrqhu iru vxuh/ dqg zkhq wkh qxpehu ri shulrgv
W lv yhu| odujh/ qhduo| frpsohwho| vxusulvhv klp1 Wr jhw dq| ghvluhg h{shfwhg ohyho ri
vxusulvh mxvw ehorz frpsohwh vxusulvh/ krzhyhu/ wkh krul}rq W pxvw eh pxfk orqjhu
wkdw zrxog eh uhtxluhg e| wkh Dxwrpdwrq h{hfxwlrqhu xqghu wkh vfkhph ghqhg lq
Vhfwlrq 8141
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Wkh Kdqjpdq*v Sdudgr{ zdv glvfryhuhg lq wkh 4<73v zkhq wkh Vzhglvk Eurdgfdvwlqj
Frpsdq| zdqwhg wr prqlwru wkh suhsdudwlrq ri lwv flylo ghihqvh xqlwv1 Wkh VEF
uhfrjql}hg wkdw li wkh djhqwv nqhz lq dgydqfh zkhq wkh whvw zrxog wdnh sodfh/ wkh|
frxog _fudp% iru lw/ wkhuhe| glvjxlvlqj wkhlu wuxh suhsduhgqhvv1 Whvwlqj lv wlph frq0
vxplqj dqg frvwo|/ dqg wkh VEF wkhuhiruh glg qrw zlvk wr whvw wkhp riwhq1 Rq wkh
rwkhu kdqg/ fudpplqj dovr wdnhv hruw dqg wkh djhqwv zrxog gr lw rqo| lq sursruwlrq
wr wkh suredelolw| wkh| h{shfwhg d whvw1 Wkh reylrxv vroxwlrq zdv wr udqgrpo| vfkhg0
xoh dq h{dp1 Ri frxuvh/ jlyhq dq| vxfk srvwhg vfkhgxoh ri suredelolwlhv/ wkh djhqwv
zrxog dgmxvw wkhlu ehkdylru/ fudpplqj prvw zkhq wkh suredelolw| ri wkh h{dp zdv
kljkhvw1 Wkh VEF wkhuhiruh krshg wkdw e| sxwwlqj dq h{dplqhu lq fkdujh zkr zdv
prwlydwhg wr fdwfk wkh djhqwv zkhq wkh| zhuh ohdvw suhsduhg/ lw frxog lpsuryh wkh
uholdelolw| ri wkh whvw eh|rqg wkdw dfklhydeoh e| d {hg +exw udqgrp, vfkhgxoh1 Wkh|
vdz wkdw wkh hruw vhhphg wr ohdg wr orjlfdo glfxowlhv/ dqg wkh Sdudgr{ zdv eruq1
Rxu dqdo|vlv lqghhg vkrzv wkdw wkh vwudwhj| ri sxwwlqj d kxpdq djhqw prwlydwhg wr
vxusulvh wkh djhqwv/ exw erxqg wr jlyh d whvw vrphwlph lq d qlwh krul}rq/ lv erxqg
wr idlo edgo|1
Wkh sureohp ri zkhq wr whvw lv idploldu wr dq| whdfkhu/ dqg dovr wr rujdql}huv ri
dwkohwlf frpshwlwlrqv zkr gr whvwv iru shuirupdqfh hqkdqflqj guxjv1 Lq wkh odwwhu
fdvh dq dwkohwh douhdg| xvlqj loohjdo guxjv fdq pdvn wkhp e| wdnlqj dx{loldu| pdvnlqj
guxjv/ ru e| uhgxflqj wkh grvdjh ri wkh loohjdo guxj kh wdnhv/ lq wkh shulrg mxvw ehiruh
wkh whvw zloo wdnh sodfh1 Wkhvh pdvnlqj hruwv duh frvwo| wr wkh dwkohwh/ krzhyhu1
Iru h{dpsoh/ uhgxflqj wkh grvdjh ri wkh loohjdo guxj pljkw irufh klp wr fxuwdlo wkh
prvw uljrurxv sduwv ri klv wudlqlqj +zklfk lw zdv wkh sxusrvh ri wkh loohjdo guxj
wr pdlqwdlq,1 Wklv uhoxfwdqfh rq wkh sduw ri wkh vxemhfw +vwxghqw ru dwkohwh, wr
frqvwdqwo| wdnh hruwv wr klgh klv wuxh frqglwlrq lv wkh uhdvrq zk| lw zrxog dsshdu
wkdw d vxusulvh whvw zrxog eh vxffhvvixo1
Wr vhh zk|/ rq wkh frqwudu|/ lw lv lqdgylvdeoh wr sxw wkh whvwlqj lq wkh kdqgv ri d
zlooixo djhqw lqwhqw rq vxusulvlqj wkh vxemhfwv/ zh jlyh d kljko| vw|ol}hg ghvfulswlrq
ri wkh vlwxdwlrq wkdw zloo doorz xv wr fduu| ryhu rxu suhylrxv dqdo|vlv zlwkrxw fkdqjh1
Zh vxssrvh wkh dwkohwh lv wdnlqj wkh loohjdo guxj/ dqg wkdw wkh h{dplqhu lv wu|lqj wr
qg wkh whvw wkdw zloo uhyhdo wkh prvw1
Vxssrvh wkdw dq h{dplqhu kdv d krul}rq ri W gd|v gxulqj zklfk kh fdq pdnh rqh
whvw +vd| iru guxj xvh,1 Lw lv dvvxphg wrr h{shqvlyh wr frqgxfw pruh wkdq rqh whvw
gxulqj wkh krul}rq1e Hdfk qljkw wkh shuiruphu fdq wdnh vrph hruw h wr pdvn wkh
guxj1 Wkh pruh hruw wdnhq wr pdvn wkh guxj/ wkh kdughu lw lv wr ghwhfw1 Zh vxssrvh
wkdw wkh sd|r wr wkh h{dplqhu rq d gd| w rq zklfk kh jlyhv wkh h{dp lv D  h/ zkhuh
h lv wkh hruw wdnhq e| wkh shuiruphu wr pdvn wkh guxj rq wkh qljkw ehiruh1 Qrwh
wkdw zh dvvxph hruwv iurp vhyhudo qljkwv suhylrxvo| kdyh qr ehqhw lq pdvnlqj wkh
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guxj1 Wkh sd|r wr wkh h{dplqhu rq gd| w lv }hur li kh grhv qrw jlyh wkh whvw wkdw
gd|1 Wkh wrwdo sd|r wr wkh h{dplqhu lv wkh vxp ri wkh gdlo| sd|rv iurp gd|v w @ 4
wr w @ W 1
Wkh ehqhw wr wkh dwkohwh iurp pdnlqj wkh pdvnlqj hruw h rq wkh w  4vw qljkw
lv h lwvhoi li d whvw lv jlyhq rq wkh wwk gd| +vlqfh lw udlvhv klv vfruh e| h,/ dqg qrwklqj
li qr whvw lv jlyhq rq wkh wwk gd|1 Wkh frvw wr wkh dwkohwh iurp pdnlqj wkh hruw h rq
wkh w  4vw qljkw lv h2 @5+D  E,/ zklfk kh ehduv zkhwkhu ru qrw wkh whvw lv jlyhq wkh
iroorzlqj pruqlqj/ zkhuh D A E  31 Wkh wrwdo sd|r wr wkh dwkohwh lv wkh vxp ri
doo klv h{shfwhg ehqhwv plqxv wkh vxp ri doo klv frvwv/ ryhu doo wkh gd|v dqg suhylrxv
qljkwv iurp w @ 4 wr w @ W 1D
Kdylqj ghvfulehg wkh dfwlrq vsdfhv iru hdfk djhqw/ dqg wkhlu sd|rv dv d ixqfwlrq
ri wkhlu mrlqw dfwlrqv/ zh kdyh d zhoo0ghqhg jdph +doehlw zlwk dq lqqlwh qxpehu ri
vwudwhjlhv iru wkh dwkohwh,1 Zh fdq wkhuhiruh dqdo|}h wkh jdph iru lwv +frqyhqwlrqdo,
Qdvk htxloleuld1 Wkhvh duh ghvfulehg ehorz1
Sursrvlwlrq 6 Wkh guxj whvwlqj jdph kdv d xqltxh Qdvk htxloleulxp lq zklfk wkh
h{dplqhu jlyhv wkh whvw wkh uvw gd|/ dqg li kh irujhwv/ wkhq wkh uvw gd| diwhuzdugv
dqg vr rq/ dqg wkh vxemhfw wdnhv hruw h @ D  E rq wkh qljkw ehiruh wkh uvw gd|/
dqg wkh vdph hruw hyhu| vxffhvvlyh qljkw xqwlo wkh whvw lv dfwxdoo| jlyhq1
Surri ri Sursrvlwlrq 6 Revhuyh wkdw li wkh vxemhfw eholhyhv rq wkh qljkw ehiruh
gd| w wkdw kh zloo eh whvwhg rq gd| w zlwk suredelolw| t| / wkhq kh zloo dfw wr pd{lpl}h
klv h{shfwhg sd|r t| h|  h2| @5+D  E,/ zklfk kh grhv e| fkrrvlqj h| @ t| +D  E,1
Wkh h{dplqhu zloo wkhuhiruh sod| wkh vdph vwudwhj| lq Qdvk htxloleulxp ri wkh guxj
whvwlqj jdph dv kh zrxog lq sv|fkrorjlfdo Qdvk htxloleulxp ri wkh Kdqjpdq*v jdph1
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Wkh prudo ri wkh kdqjpdq*v sdudgr{ lv wkxv vhhq wr eh txlwh sudfwlfdo dqg grzq wr
hduwk1 Li dq h{dplqhu zdqwv wr whvw klv vwxghqwv iru vxuh lq d {hg shulrg ri wlph/
exw vxusulvh wkhp dv pxfk dv srvvleoh/ kh vkrxog dqqrxqfh d udqgrp h{dplqdwlrq
vfkhgxoh ghqhg e| wkh dojrulwkp lq Vhfwlrq 8141 Hdfk pruqlqj gxulqj wkh doorwwhg
krul}rq kh vkrxog frph lq dqg pdnh d judqg vkrz ri gudzlqj d edoo iurp dq xuq/
zkhuh wkh qxpehu ri edoov lv dgmxvwhg hdfk gd| vr wkdw wkh suredelolw| ri jhwwlqj dq
_h{dp% edoo lv htxdo wr wkdw vshflhg lq Vhfwlrq 8141 Dv wkh gd|v jr rq/ wkh uhodwlyh
qxpehu ri _qrqh{dp% edoov zloo vwhdglo| ghfuhdvh xqwlo wkh odvw gd|/ zkhq wkhuh zloo
rqo| eh h{dp edoov lq wkh xuq1 Dv dq dssur{lpdwlrq wr wkh rswlpdo vfkhgxoh/ wkh
h{dplqhu frxog ehjlq zlwk 4 eodfn _h{dp% edoo dqg W  4 zklwh _qr h{dp% edoov lq
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wkh xuq1 Hdfk gd| kh zrxog sxeolfo| slfn d edoo rxw ri wkh xuq1 Li lw lv eodfn/ kh jlyhv
wkh h{dp1 Li zklwh/ kh glvfdugv wkh edoo dqg wkh qh{w pruqlqj fkrrvhv iurp dq xuq
zlwk rqh ohvv zklwh edoo1 Hyhqwxdoo| wkh h{dp pxvw eh jlyhq/ vlqfh li lw kdv qrw ehhq
jlyhq ehiruh/ e| wkh W wk pruqlqj wkh xuq zloo rqo| frqwdlq rqh eodfn edoo1
Li wkh h{dplqhu kdv qr zd| wr frpplw klpvhoi fuhgleo| wr wklv vfkhgxoh wkhq kh
zloo kdyh sureohpv1 Iru h{dpsoh/ li wkh fodvv wklqnv kh zloo fkhdw dqg fkdqjh wkh
qxpehu ri edoov lq wkh qljkw/ wkhq kh zloo qrw eh deoh wr vxusulvh wkhp dw doo1
Lq wkdw fdvh/ wkh h{dplqhu pxvw frqylqfh wkh fodvv wkdw kh jhwv d olwwoh sohdvxuh rxw
ri qrw whvwlqj wkhp zkhq wkh| wklqn kh zloo whvw wkhp1 Li wkdw lv frpprq nqrzohgjh/
wkhq rqfh djdlq kh zloo eh deoh wr whvw wkhp/ dqg vxusulvh wkhp doprvw frpsohwho|/
dowkrxjk lq rughu wr gr vr kh zloo qhhg d pxfk orqjhu wlph krul}rq lq zklfk wr jlyh
wkh h{dp1
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